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PROVISIONING AND STREAMING MEDIA 
TO WIRELESS SPEAKERS FROM FIXED 
AND MOBILE MEDIA SOURCES AND 

CLIENTS 

CROSS-REFERENCE TO RELATED 

APPLICATION(S) 

This application claims priority under 35 U.S.C. §1 19(e) to 
US. Provisional Patent Application Ser. No. 60/767,555, 
?led Jul. 15, 2006, entitled “Technique for streaming audio to 
wireless speakers, automatic provisioning of wireless speak 
ers from a dynamic mobile media source and speaker design,” 
the entire content of which is incorporated herein by refer 
ence. 

BACKGROUND OF THE INVENTION 

1. Field of the Invention 
This invention relates generally to the ?eld of data com 

munications; and more speci?cally, to streaming media over 
a wireless network from ?xed and mobile media sources. 

2. Description of Related Art 
As digital media devices become common place in the 

digital living room, there are a variety of protocols being 
de?ned with regard to how these devices interact with each 
other. However, these protocols are minimal in order to 
accommodate the most basic and general needs of digital 
media devices. For speci?c media device types however, 
there is a need to de?ne additional methods and processes to 
optimize their use. 

For example, for wireless speakers, the provisioning pro 
cess is particularly complex when the wireless speakers have 
to be con?gured to work with mobile media sources and 
controllers. Because media sources may be mobile during the 
streaming of media to these wireless speakers, there is a need 
to prevent interruption of the streaming and rendering of 
media as the media source moves out of range of some speak 
ers and into the range of others. 

SUMMARY OF THE INVENTION 

The present invention describes systems and methods to 
handle the provisioning, management and control of media 
renderers, such as wireless speakers. The system comprises a 
media source that streams media to media renderers. A plu 
rality of media renderers are organized into a plurality of 
zones, wherein each media renderer belongs to one or more 
zones. The system performs provisioning dynamically as a 
control point and/or the media source enters a new zone. As a 

control point or media source moves to a new zone, media 

renderers are dynamically detected, resources are allocated, 
and the system is con?gured for playback on media renderers 
within the new zone without noticeable interruption of the 
streaming and rendering of the media. 

In one embodiment, a zone manager aggregates informa 
tion about the media renderers present in a zone. Thus, the 
speed of the system is increased by eliminating the need for a 
control point of the system to treat media renderers of a zone 
individually. 

BRIEF DESCRIPTION OF THE DRAWINGS 

The invention has other advantages and features which will 
be more readily apparent from the following detailed descrip 
tion of the invention and the appended claims, when taken in 
conjunction with the accompanying drawings, in which: 
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2 
FIG. 1 illustrates an overview of the devices in a system in 

accordance with one embodiment. 
FIG. 2 illustrates the services in the system in accordance 

with one embodiment. 

FIG. 3 illustrates a system con?guration for media play 
back on a remote device in accordance with one embodiment. 

FIG. 4 illustrates a system con?guration for media play 
back on a local device in accordance with one embodiment. 

FIG. 5 illustrates another system con?guration for media 
playback on a local device in accordance with one embodi 
ment. 

FIG. 6 illustrates a method for provisioning a system in 
accordance with one embodiment. 

FIG. 7 illustrates a method of zone registration in accor 
dance with one embodiment. 
The ?gures depict embodiments of the present invention 

for purposes of illustration only. One skilled in the art will 
readily recognize from the following discussion that altema 
tive embodiments of the structures and methods illustrated 
herein may be employed without departing from the prin 
ciples of the invention described herein. 

DETAILED DESCRIPTION OF THE PREFERRED 
EMBODIMENTS 

1. General System and Devices 

This invention describes architectures and methods to ef? 
ciently detect, con?gure and play media on a media system. 
Playing media on this system is a process of sourcing the 
media from a media source, sending it to one our more media 
destinations and playing the media on the destinations. The 
destination devices for this invention are speaker devices as 
described further below. 

FIG. 1 shows an overview of the devices in a typical sys 
tem. The core of the system comprises a media source 101 
that streams media and a number of destination devices 103 
that consume the streamed media. The media used in this 
invention is audio data. The streaming of media is the process 
of sending the media as packets of data, in real time, from a 
source to a destination. The destination devices 103 consume 
the audio data they receive in real time and convert it to 
audible sound via speakers in real time. Each device type 
de?ned below applies to any device that plays that type of 
role. 

1.1 Media Source Device 101 

The media source 101 may be any computing device, 
including a PC, laptop, media center, PDA, MP3 player, 
music capable cell phone, cable set top box, satellite set top 
box or video game device. The audio data may come from 
?les of a variety of common formats such as MP3, WMF, etc. 
Typically, for this invention, the media source 101 plays audio 
data via a media player application or streams audio data via 
a media server application to destination devices 103. These 
applications are de?ned further below. 

1.2. Media Destination Device 103 

In one embodiment, the destination devices 103 are wire 
less or wired Internet Protocol (IP) addressable speakers 103. 
These destination devices include a computing device (micro 
processor) and electronics that control one or more speakers. 
The speakers may be internal or external to the device. 

Communications with these devices are performed over a 
network that conforms to an Internet Protocol Standard as 
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de?ned by the Internet Engineering Task Force (IETF). The 
term “wireless” as used here includes any means to commu 

nicate with the speakers that does not use wires. Therefore, 
the term “wireless” here includes communication over RF, 
infrared, optical, or acoustic signals. The term “wired” here 
includes power line based methods, proprietary point to point 
means wires, as well as Ethernet of all ?avors. 

Audio data is streamed to the destinations via wired or 
wireless links 105. In this embodiment the wireless network 
is one that conforms to the Institute of Electrical and Elec 
tronics Engineers (IEEE) 802.11x or 802.15 standards. The 
links 105 are logical links that are depicted in FIG. 1 to show 
the movement of data, and the dotted lines of the links 105 do 
not represent actual physical connections. In a typical 
embodiment, the media source 101 will transmit to the des 
tinations 103, with a Wireless Access Point 102 managing the 
wireless network in ‘infrastructure mode’. Alternatively, the 
media source 101 may communicate with the destinations 
103 in ‘ad hoc mode’ without a Wireless Access Point 102. 
The multimedia system shown in FIG. 1 is a typical 7 

channel surround sound system, with each destination device 
103 representing one of the 7 channels: In the case of a typical 
surround sound multimedia system, these will be: front left, 
front center, front right, back left, back center, back right and 
subwoofer. 

In addition to the primary media source 101, one or more 
other sources 104 may also be present on the network. These 
other audio sources may include analog audio sources that 
will stream the audio to the primary media source 101 for 
streaming to the destination devices 103. 
A typical multimedia system may also have a video device 

107 in addition to the other devices that allows the user to 
view graphic or video images. The video device 107 may also 
be driven by the media source 101. 

1.3. Client Device 106 

In some embodiments, the media source 101 may have a 
user interface through which the user interacts with the sys 
tem to play media. In an alternate embodiment, a separate 
client device 106 may be present that provides the user inter 
face to the user. The user interacts with the client device 106 
that in turn causes media to be selected and served by the 
media source 101. The client device 106 may be any comput 
ing device, including a handheld computer, laptop, MP3 
player, cell phone, PDA, or video game device. 

2. Provisioning 

The system shown in FIG. 1 describes a general multime 
dia system. In the case where some or all of these devices are 
wireless, these wireless devices may also be mobile. In this 
case, the setup and con?guration process becomes more com 
plex. Thus, the setup and con?guration process is automated 
to some degree for the convenience of the user, in accordance 
with an embodiment of the invention. 

For example, the media source 101 may be a handheld 
mobile wireless music player and the destination devices 103 
may be wireless speakers in a user’s living room. As the user 
enters the living room, it is desirable for the system to auto 
matically detect the devices present and con?gure itself or 
provide the user with some simple choices for con?guration. 
If an alternate user enters the same living room with another 
media source 101 and desires to play music to the same 
destination devices (wireless speakers) from the new media 
source, it is desirable that there be a means to detect and 
connect the new media source 101 to the destination devices 
103. If the user and media source 101 move to the dining room 
that also has a set of destination devices 103 present, it is 
desirable for music playback from the media source 101 to 
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4 
transition to this new set of destination devices 103 automati 
cally and without interruption. 
The sections below describe methods and processes to 

accomplish this functionality. 

3. System Devices 

FIG. 2 illustrates the services in the system in accordance 
with one embodiment. All of these services are programs that 
run on a computing device. One or more of these services may 
run on the same computing device. Each computing device is 
one of those shown in FIG. 1. All services publish or make 
available for querying and setting various properties of that 
service and a service may make various actions available for 
initiation. For example, a media server service can publish the 
media that it has available and allow a control point to initiate 
a ‘play’ action for selected media. Each of the services de?ned 
below are generic labels for any software or software section 
that provides that type of service. In addition, these services 
may be combined into one or more programs and these pro 
grams may be application or operating system programs, 
including device drivers. In addition, in alternate embodi 
ments the services referred to here may be combined with 
each other or other services in various combinations. 

Each service is described below. 

3.1. Media Server 200 

The media server 200 is the source of a media stream. It can 
stream media to a media destination. The media that the 
server streams may be located local to the media service or 
may be located remotely on a network. The media server 200 
may be any application or part of an application that can serve 
media for playback. 

3.2. Media Renderer 203 

A media renderer 203 is a media stream destination. It is an 
end point for a media stream that converts and presents, i.e., 
‘renders’, the media stream it is receiving to a user in an 
audible or visible form depending on the media. The media 
renderer 203 is located on a destination device 103 shown in 
FIG. 1. 

In the preferred embodiment of this invention, the media 
being streamed is audio data and the media renderer 203 
renders audio data into physical form (sound). Therefore the 
device that the media renderer 203 runs on, the destination 
device 103, includes a speaker to render the sound. 

Each media renderer 203 is set up with a variety of prop 
erties including lists of acceptable zone identi?cations, 
acceptable zone manager identi?cations, acceptable zone 
control point identi?cations, lists of acceptable stream iden 
ti?cations, rendition properties such as volume and role prop 
erties. These properties will be de?ned further below. 
One of these properties, the ‘role’ of a media renderer 203, 

can de?ne what stream channel the media renderer 203 will 
play back. Each audio data stream may include multiple 
channels, where each channel is de?ned as front left, center, 
front right, back left, back center, back right, subwoofer, etc. 
The media renderer 203 can be con?gured to accept one of the 
channels in the stream. If the stream does not contain the 
channel the media renderer 203 is con?gured for, it may be 
con?gured to play an alternate channel or not play anything. 
In addition to the channel type roles, a media renderer’s role 
may include other ‘roles.’ A media renderer’s role could be to 
play only deep base sounds, or to play only high pitch sounds 
in the media. As another example, a media renderer’s role 
may be to provide special effects, such as echoes or back 
ground sounds. As a further example, a media renderer’ s role 
may be to play pre-recorded media segments at various points 
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of the media stream. For example, a media renderer 203 may 
play pre-recorded media segments on initiation by a control 
point or zone manager, or based on sensing various states or 

conditions, such as powering up the media renderer, or detect 
ing a sensor condition. 

The rest of this description may on occasion refer to a 
‘ speaker’, which is the same as a destination device 103 in the 

context of ‘devices ’ and a media renderer 203 in the context of 
‘ services’. 

3.3. Control Point 201 

A control point 201 is able to query and set properties on 
other services and initiate action. The control point 201 may 
in addition have a user interface that allows a user to monitor 

and control actions in the system. For example, a user may 
through the control point 201, query for media servers 200, 
select a server and then query and select the media available 
on the selected media server. Then the user can query avail 
able media renderers 203, select an appropriate renderer and 
connect the selected server with the selected renderer. Then 
the user can initiate playback, the streaming of this media to 
the renderer. After the connection is made once, on subse 
quent use, the user only need select the media to be played. 

3.4. Distribution Server 204 

The distribution server 204 is a special type of media server 
that is able to transform an input media stream 215 into 
multiple streams and stream each stream 208 to a different 
media renderer 203 simultaneously. The distribution server 
204 generates the output stream 208 in a format that the media 
renderers 203 understand. 

3.5. Bridge Renderer 205 

The bridge renderer 205 is a stream destination that accepts 
commonly available media stream formats and provides it to 
a distribution server 204 for streaming to media renderers 
203. The bridge renderer may need to be enabled by a control 
point in order for it to become available for discovery by a 
control point that desires to connect a stream to it. A bridge 
renderer appears to the a media source and stream connected 
to it as a ?nal point of rendition of the media stream. However, 
the bridge renderer does not render the stream into a physical 
form. Instead, the bridge renderer passes the stream to a 
distribution server. 

3.6. Virtual Audio Device 206 

The virtual audio device 206 is a device driver that provides 
the computing device that it is running on with a virtual audio 
device. This allows any application running on the computing 
device to play audio to this virtual audio device, and the 
virtual audio device will re-route this audio to the distribution 
server 204 for streaming to the media renderers 203. 

3.7. Management of Zones 

3.7.1 Zone 
A zone is a physical space that a number of media renderers 

belong to and within which the media renderers are physically 
located. Typically a zone is a listening space, a space where 
the audio from all the media renderers in the space can be 
heard. For example, all media renderers within a single audi 
torium will be in the same zone. Zones may overlap and may 
include other zones. For example a campus with multiple 
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6 
auditoriums can have a campus zone with multiple audito 
rium zones within it. Each media renderer 203 is assigned to 
one or more zones. Zones are typically identi?ed with a Zone 

Identi?er (ZID). 
3.7.2 Zone Manager 210 
The zone manager 210 dynamically gathers and aggregates 

information on the media renderers 203 in its vicinity and 
makes this information available to other services. 

Media renderers 203 in the vicinity of a zone manager 210 
are media renderers 203 that are in communication range of 
the zone manager. When the communication links are wire 
less the zone manager is typically located in physical prox 
imity to the media renderers in the zone. For wired links this 
range may be limited by network devices such as routers that 
may restrict communication to some of the media renderers 
on the network. For example, different sets of media renderers 
in different zones may be placed on different sub networks, 
thus limiting communication range to only those devices on 
the same sub network. 

In addition to gathering media renderer information, the 
zone manager 210 holds information speci?c to a zone, man 
ages the media renderers 203 in the zone, and may provide 
additional services and actions, such as media renderer res 
ervation to other services such as control points 201. 

For certain con?gurations described below, it is necessary 
for the zone manager 21 0 to be in close proximity to the media 
renderers 203 in the zone. The zone manager service may 
actually be running on one of the destination devices 103 that 
has a media renderer 203 in the zone. The destination device 
103B in FIG. 3 includes a zone manager in addition to a media 
renderer 203. 

3.8. Zone Control Point 209 

The zone control point 209 is an enhanced version of a 
standard control point 201. The enhancements allow the zone 
control point 209 to interact with the zone manager 210 to 
quickly gather information on sets of media renderers 203 in 
a zone and perform actions on the zone. 

In some parts of this document, a zone control point may 
also be referred to as a “control point” for convenience. In 
these cases, if the implied functionality is that of a zone 
control point, the term “control point” is intended to refer to 
a zone control point. 

3.9 Media Player 207 

The media player 207 is any application program that plays 
media to an audio device on the computing device on which it 
is running. The media player application may be a music 
player, a movie player, a video game, internet radio or any 
other type of application that plays audio. This includes music 
and movie players such as Windows Media Player (Windows 
Media Player is a trademark of Microsoft Corporation) that 
receives its media from a DVD or stored media, internet 
applications such as the RhapsodyTM music player (Rhapsody 
is a trademark of Real Networks, Inc.) or iTunesTM player 
(iTunes is a trademark of Apple, Inc.) that receives its media 
via the Internet. In one example, the media player 207 is a 
video game application running on any video game machine 
or PC. Similarly, the software running on a cell phone, MP3 
player or PDA may also be a media player 207 if it can play 
audio to a local audio device. 

If a virtual audio device 206 is present on the computing 
platform, the media being played by the media player 207 will 
be routed to the media renderers 203 via a distribution server 
204. 
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If the media player allows functional extensions, such as in 
the form of embedded applets, these applets can be designed 
to provide zone control point functionality and thus allow the 
media player 207 to have zone control point functionality, if 
it is not already built in. So for example, zone information 
may be displayed and managed from within the media player 
207. 

4. Provisioning Process Overview 

FIG. 6 illustrates a method for provisioning a system in 
accordance with one embodiment. A brief overview of the 
steps is as follows: 
Media Renderer Discovery 601izone managers 210 dis 

cover media renderers 203. 
Zone Manager Discovery 602izone control points 209 

discover zone managers 210 and therefore sets of media 
renderers 203 that are available. 

Zone Selection 603ia zone control point 209 selects a 
zone and therefore a set of media renderers 203. 

Zone Registration 604ireserve media renderers 203 for 
use. 

Stream Routing 605iconnect stream path from media 
server 200 to media renderer 203. 

Stream Initiation 606iplayback. 
New Zone Detection 607idetect a new zone if current 

zone falls out of range. 
Zone Setup 6084con?gure zone and media renderers 203. 
Overall, the zone control point 209 discovers and sets up 

the back end of the system, (bridge renderer 205, distribution 
server 204, media renderer 203) via the zone manager 210. A 
zone control point 209 or standard control point 201 can then 
discover and set up the front end of the system (media server 
200 and bridge renderer 205) for streaming the media. 

Having the zone control point 209 work through a zone 
manager 210, limits network tra?ic and reduces setup time by 
not requiring the zone control point 209 to interact with each 
of the many media renderers 203 individually. In a dynamic 
environment, where the zone control point 209 may be on a 
moving mobile device, this becomes very important for rapid 
provisioning. 

These processes are detailed further below: 

4.1 Media Renderer Discovery 601 

The zone manager 210 continuously maintains a list of 
media renderers 203 in its vicinity. It does this by broadcast 
ing an ‘identify yourself’ instruction periodically. All media 
renderers 203 that receive this instruction will respond back 
to the zone manager 210 with an ‘identify response’ instruc 
tion that includes its identity, current state, and limited con 
?guration information. The identity information includes the 
media renderer’ s identi?er, its set of assigned zone identi?ers 
(ZIDs), and its role within each zone, and known default 
stream identi?ers for each zone. The current state information 
includes its current playing state: playing or idle. The media 
renderers 203 are also con?gured with a list of acceptable 
source identi?ers, which may be alternatively be set for 
accepting any source identi?er. 

In addition, the zone manager 210 keeps track of the signal 
strength of communications from each media renderer 203. 
This information can be used by a zone control point 209 for 
selecting a zone. For example, if the signal strength of com 
munications from a media renderer 203 is below a threshold, 

In this design, the zone manager 210 simply broadcasts an 
identify command and each media renderer 203 present 
responds with a basic set of information. The bene?t of this 
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scheme is that it allows for very dynamic environments where 
a time consuming discovery process will be limiting. Instead, 
this simple challenge and response scheme allows a quick 
initial detection of what media renderers 203 are present and 
their state. In one embodiment, this challenge may be per 
formed as frequently, for example, as once every second, and 
thus needs to be e?icient. 

Typically the zone manager 210 will only issue the identify 
broadcasts when it is active, but unregistered to a set of media 
renderers 203. A bene?t of having the zone manager 210 
broadcast identify commands is that it limits the amount of 
traf?c on the air, when the number of unregistered zone con 
trol points 209 is small compared to the number of media 
renderers 203 present in a region. 

4.2 Zone Manager Discovery 602 

The zone control point 209 detects and interacts with the 
zone manager 210 via a zone control protocol 212. There may 
be multiple zone managers 210 present in an area. The zone 
control point 209 will probe for and select a zone manager 
210 to use based on any one of a number of preset criteria or 
it may prompt the user to choose or it may auto select based on 
a communication property such as the signal strength of com 
munications with the zone manager 210. The zone manager 
210 informs the zone control point 209 of what zones have 
been detected and are available for use. For a zone to be 
available for use, the ZID must have been received from a 
media renderer 203 in response to zone manager identify 
messages. 

4.3 Zone Selection 603 

After zone manager discovery 602, the zone control point 
209 retrieves zone information from each zone manager 210 
and the zone control point 209 then uses this information to 
select a zone from the available set of zones. This selection 
may be an auto selection from the available zones (ZIDs) 
based on some preset criteria, such as signal strength, orbased 
on user selection. The available zones may also be a criterion 

for selecting the zone manager in the ?rst place. 
4.3.1 Media Server Access 
Once a zone control point 209 discovers a zone it could use, 

the zone information may include noti?cation of what media 
categories are allowed for playback on this zone. If the 
acceptable media categories are limited, the system will only 
allow media streams from a source of media that ?ts within 
these categories. The zone information may also provide 
access to a media server 200 with content on it that the source 
101 can use for playing to the zone media renderers 203. 
Accessing the zone media information may require further 
authentication and authorization. 

If so, the zone control point 209 will be directed to a media 
server authorization service point to do this. This service may 
demand additional information that the source may provide 
automatically or require user prompting and action. 

This process allows the user and zone control point 209 to 
get information on the zone, view media available to play on 
the zone and then make a selection. 

4.4 Zone Registration 604 

Before any streaming can be done zone registration 604 
takes place. FIG. 7 shows some of the steps for zone registra 
tion 604. The purpose of the zone registration 604 process is 
to reserve a set of media renderers 203, de?ned by being in a 
zone, for exclusive use by that zone control point 209. If a new 
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zone control point 209 requests the zone, the previous zone 
control point 209 can release the reservation. 

The zone registration 604 process consists of two parts, 
media renderer registration (MRR)ithe registration of the 
media renderers 203 with a zone identi?er (ZID) and zone 

control point registration (ZCPR)ithe registration of the 
zone control point 209 with the zone identi?er (ZID). Both 
parts are managed by the zone manager 210. 
When a zone control point 209 has selected a ZID to use, it 

asks the zone manager 210 to register the zone control point 
209 for use of that ZID 701. The zone manager authenticates 
702 and validates the zone control point 209 and ZID selec 
tion and if valid it then performs a media renderer registration 
703 for that ZID, if media renderer registration for that ZID 
has not already been performed. If the zone manager 210 has 
already registered media renderers 203 for that ZID, it 
reserves the zone for the user by the requesting zone control 
point 209 and responds back 710 to the zone control point, 
notifying it of registration success. 

4.4.1 Media Renderer Registration 
Media renderer registration starts with the zone manager 

210 broadcasting a register command 703 to the media ren 
derers 203. This command includes a zone manager ID and an 
authentication key. Each media renderer 203 ?rst authenti 
cates 704 the register command and then either responds 705 
with an accept or reject registration message. In one imple 
mentation, if one or more media renderers 203 in a zone reject 
the registration request 703, the zone manager 210 tries reg 
istering up to three more tries. If all of these fail, the zone 
manager 210 may notify 706 the zone control point of a zone 
registration failure and the zone control point 209 may give 
the user the option to select another zone, or change the 
authentication information. 

If a media renderer 203 is already registered with another 
zone manager when the registration request comes in, and the 
registration request passes authentication, before responding, 
the media renderer 203 will notify 707 its current zone man 
ager of the registration request from the new zone manager 
and ask for permission to deregister. If the current zone man 
ager does not respond to this deregistration request within a 
timeout period, the media renderer 203 will assume approval 
and accept the new registration request from the new zone 
manager. 

If the old zone manager responds 708 by rejecting the 
deregistration request, the media renderer 203 will decline the 
new registration request by sending back a reject registration 
response 705 to the new zone manager. When the reject 
registration response is sent, it includes information on 
whether the registration was declined because of an authen 
tication failure, or an existing registration. The zone manager 
210 will provide this information to the zone control point 
209 that may provide this information to a user. The user may 
choose to update the authentication information or to send a 
force registration request. 

4.4.2 Force Registration: 
The user may, via the zone control point 209, cause the 

zone manager 210 to send a force registration 703 request to 
a media renderer. The force registration request includes an 
authentication key and an admin authentication key. The 
media renderer will use the authentication key and if that fails, 
the admin authentication key to authenticate the force regis 
tration request. If the authentication passes, the media ren 
derer will stop anything it is doing and accept the registration 
705. If the media renderer was already registered to a previous 
zone manager, it will notify 707 that previous zone manager 
of a deregistration due to a force registration request. 
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10 
4.4.3 Zone Control Point Registration 
Once media renderer registration is successful, the zone 

manager responds 706 to the zone control point 209, the zone 
control point registration (ZCPR) completes and the zone 
manager registers the zone control point as using that particu 
lar ZID. It is then unavailable for any other control point to 
use, until it is released with a control point deregistration. If 
any of the registration steps have been already performed, 
they are not repeated. 

4 .4 .4 Registration Authentication 
The authentication step 704 during media renderer regis 

tration ?rst starts with pre authentication where the zone 
manager identi?er is compared with the media renderer’s list 
of acceptable zone manager identi?ers. If there is no match, 
the authentication fails. If there is a match or the acceptable 
zone manager identi?er is set to accept any zone manager 
identi?er, then the next step of authentication takes place. In 
this step the public authentication key given by the zone 
manager 210, together with the media renderer’s 203 private 
key is processed through an authentication algorithm. This 
algorithm indicates success or failure, depending on whether 
the given public key was acceptable. 

While there are a variety of authentication schemes, in this 
embodiment, a public and private key scheme is used. The 
zone manager 210 is provided with the public key and the 
media renderer 203 is con?gured with the private key. 
The admin private key can be set via switches, a serial link 

or wirelessly. If set wirelessly it needs the old private admin 
key in order to set the new private admin key. The implemen 
tation may provide for a reset button that resets the admin key 
to a default, factory set Admin key. 
The public and private keys may be implemented in a 

variety of forms and may be as simple as codes or strings. The 
algorithm that authenticates the two keys may use one of a 
variety of techniques familiar to those of skill in the art, and 
therefore not described here. 

4.4.5 Registration Request Validation 
When a zone manager 210 receives a registration request 

701 from a zone control point 209, it may forward this request 
709 to a registration request authorization service point. This 
authorization service may be located anywhere on the net 
work. This authorization service may use the registration 
request information to ?rst authenticate the identity of the 
registration requestor. As part of the authorization process, 
the service may request and receive additional information 
over the IP network from the registration requestor. It may 
then approve the request or it may require a charge for this 
transaction if con?gured to do so. 

For example, the service may charge the registration 
requester a dollar for each registration and may instruct the 
zone manager to drop the registration after one song. Alter 
natively, the charge may be for a limited period of time. Both 
of these can be performed by notifying the zone manager of 
approval of the registration based on a condition, such as one 
stream or a time period. Executing the transaction charge may 
involve further transactions with the source making the reg 
istration request as well as transactions with a ?nancial ser 
vice such as a phone billing system or a credit card service. 
The authorization service point may also be con?gured to 
authorize the content to be played. In this case the registration 
request may include content information or the service will 
request additional content information and validate this 
against an authorized set of content. 

4.5 Stream Routing 605 

Connection 

The normal process for media streaming is for a control 
point 201 to ?rst query all services and discover all services 



US 8,239,559 B2 
11 

present and then for it to connect a media server 200 with 
media renderers 203 that have compatible properties. After 
connection and user selection of the media to be played, the 
control point 201 asks the media server 200 to stream this 
media to the media renderers 203. 

However, in some implementations of this wireless 
speakerbased media system, the media server 200 may not be 
compatible with the wireless speaker media renderers 203. 
Furthermore, a standard control point 201 may not know how 
to con?gure all the information that the media renderers 203 
need to operate. 

Therefore, the services, zone control point 209, bridge 
renderer 205 and distribution server 204, are designed to 
together enable a standard media server 200 and standard 
control point 201 to work with the (wireless speaker type) 
media renderers, by connecting the stream from the media 
server 200 through these services to get to the media renderers 
203. 

The ?rst step in the stream routing 605 process is for the 
bridge renderer 205 to be enabled for discovery. This is done 
by a zone control point 209 after it has selected and success 
fully registered a zone with the zone manager 210. 

The bridge renderer 205, once enabled, presents a standard 
media renderer to a standard media server 200 and control 
point 201. By standard media renderer, what is meant is that 
the bridge renderer 205 accepts streaming media from media 
servers 200 using widely available and common streaming 
formats. 

The zone control point 209 then asks the media server 200 
to connect to the bridge renderer 205 and asks the distribution 
server 204 to connect to the media renderers 203 for the ZID 
it has gained access to via the zone manager 210. 
Once connection is established, the zone control point 209 

can manage the streaming. When streaming is done, the zone 
control point releases its resources by deregistering the ZID 
with the zone manager 210. The zone then becomes available 
for use by another zone control point 209. 

4.6 Stream Initiation 606 

Playback 

Once the connections are established in the stream routing 
process 605, the zone control point 209 then allows the user to 
select media from the media server 200 for streaming through 
this connection. 
As part of the process of stream initiation 606, the media 

source 101 may include a ‘start stream’ noti?cation prior to 
sending the stream. The start stream noti?cation may include 
information on the stream to be sent and may include such 
things as information on the source device 101, and the stream 
content information such as title and artist information. The 
media renderer 203 may be con?gured to display this infor 
mation if it has a means to display such information. 

The zone control point 209 may also display information to 
the user on the zone it is playing to, information on the media 
renderers 203 in the zone and information on the stream it is 
playing such as what track it is from and the track title and 
artist. It may also show what play list the track is from. 

The rendition of each stream by a media renderer 203 
(speaker) needs to be synchronized in time. This is enabled by 
the distribution server 204 working with the media renderer 
203, using a stream protocol speci?c to the media renderers 
203. This protocol includes the methods to time-synchronize 
rendition of the stream. 

The rendition of the stream by the media renderer 203 is 
done according to the properties that have been set up for the 
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12 
media renderer 203. For example, the media renderer 203 that 
has been set up as the ‘left front center’ role, will only play the 
part of the stream that is for a ‘left front center’ device. If 
multiple streams are being received, it will only render 
streams with stream identi?ers for which it has been con?g 
ured. 

4.7 New Zone Detection 607 

When automatic new zone detection is enabled, each zone 
control point 209 on the source is periodically sending out a 
zone manager detection command, even while already regis 
tered with a zone and streaming is taking place. For each zone 
manager that responds, the zone control point will collect 
zone information provided by the zone manager 210, includ 
ing information regarding signal strength of communications 
between the zone manager and each media renderer. In addi 
tion the zone control point 209 keeps track of signal strength 
of communications with the zone manager 210 and between 
the distribution server 204 and each media renderer 203. The 
zone control point 209 will then use this information to deter 
mine which zone is the closest and/or best to use. If this zone 
is different from the zone the zone control point 209 it is 
currently connected to, it will pause the stream, disconnect 
the current stream path, deregister the zone, register to the 
new zone and initiate connection to this new zone. It will then 
resume playing the stream to this new zone. If the new regis 
tration request fails, it will attempt registration to the next 
strongest zone until it has no zones to register to, at which 
point it will stop streaming. 
The speed of transitions from zone to zone is determined by 

the time it takes to deregister/register and disconnect and 
accept new connections and determines the length of time for 
which the music stream is paused. The zone control point will 
perform these zone transition steps prior to going out of range 
of the current zone and will transfer the streaming to the new 
zone with minimal interruption of the streaming and the ren 
dition of the media. Key to being able to do this zone transi 
tion in a timely manner is selecting a set of media renderers 
203 to work with via the zone mechanism, rather than work 
ing with individual media renderers 203 directly. 

Automatic transitions to new zones will only take place to 
zones that are in the zone control point’s acceptable zone 
identi?er list and the media renderer’s acceptable zone con 
trol point identi?er list, and zones that have successfully 
completed authentication. This ensures that the stream is not 
played on unintended speakers. 

4.8 Zone Setup 608 

Once a zone manager 210 registers a media renderer 203, 
the zone manager 210 may view and modify the media ren 
derer’s setup by interacting with a user directly or via a 
control point 201. This includes modifying the media render 
er’s zone list, default stream list, role, and properties such as 
volume. The media renderer’s authentication keys can only 
be changed after doing a force registration that requires the 
admin authentication key and is done according to the 
description in the authentication section. 

4.8.1 Remote Control Setup 
Media renderers 203 may also receive setup commands 

from directional, limited range, devices such as an infrared 
remote control. A media renderer 203 with this capability will 
respond to commands, such as a command to increase or 
decrease that media renderer’s volume level. The media ren 
derer 203 can be con?gured to not require authentication or 
authorization in order to act on a speci?c set of commands. 
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This would allow any remote to adjust the media renderer’s 
volume without a lot of communication overhead. 
Commands from a remote control may be passed on to the 

zone manager 210 to modify properties at the zone manager 
210, and may further cause actions at a zone control point 209 
if a zone control point 209 is registered. 

In addition, both a registered zone control point 209 and/or 
zone manager 21 0 may respond to a remote control command 
with a message to the remote control. 

In an alternative embodiment, a zone manager 210 with a 
user interface may reside on a remote device that acts as a 

remote control. This would allow the user to modify zone and 
media renderer properties through this zone manager 210. 

4.9 Service Issues 

4.9.1 Multiple Control Points 
Any number of zone control points 209 may be present and 

causing music streaming to media renderers 203 at once. 
Each zone control point 209 will be streaming to a distinct set 
of media renderers 203 in a zone. If two zone control points 
209 want to stream to the same media renderers 203, the last 
zone control point to register and initiate a connection to those 
media renderers 203 will gain control and start streaming, 
unless the previously active zone control point 209 and zone 
manager 210 rejects the registration request. 

4.9.2 Multiple Zone Managers 
There may be multiple zone managers 210 active in a 

particular area that may negotiate registration and use of 
media renderers 203 from time to time. Also, there will be at 
least one zone manager located on the network for each 

physical listening zone and this zone manager may be located 
on one of the media renderers present in the zone. 

Zone managers 210 may also be present on other devices 
such as a mobile handheld device and are able to register and 
control media renderers 203 if authenticated. This is useful, 
for example, for con?guring media renderers 203. 

4.9.3 Multiple Streams 
There may be multiple streams of audio being sent to 

multiple media renderers 203 in multiple zones at the same 
time. In one embodiment, each media renderer 203 will only 
play content from a stream coming from a source 101 it is 
connected with and has authenticated. 

In one embodiment, each stream that is sent to a media 
renderer 203 has a stream identi?er. Each media renderer 203 
may be con?gured with a set of default stream identi?ers. For 
each of these default streams, the media renderer 203 will 
have con?guration information including the role it is to play, 
the acceptable source identi?ers and other con?guration info. 
This means that a media renderer 203 may play multiple roles 
for different streams without any additional con?guration 
steps when switching streams. 
As an example, a media renderer may be the front left 

channel when a movie is being played to a screen that is 
centered between it and the front right. This would be con 
?gured as default movie stream. This same media renderer 
may be con?gured also to be the back left channel when 
playing a default HiFi audio stream, where hi performance 
front media renderers are positioned elsewhere in the room. 
In this case the speaker is pre-con?gured to play a default 
movie or HiFi stream and plays the appropriate role depend 
ing on the stream identi?er. In this case, when the media 
source is playing a movie, it plays with the movie stream 
identi?er and when the media source is playing HiFi music, 
the stream identi?er represents the HiFi stream. 
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14 
4.9.4 Alternative or Supplemental Identi?cation 
The media renderers 203 may be con?gured to periodically 

broadcast a notify identi?cation message over the wireless 
media. This message may contain all or most of the informa 
tion in the identify response message described above. If a 
zone manager 210 receives a notify identi?cation message, it 
will not perform any identify broadcasts of its own. Instead it 
will listen for a con?gurable period of time and collect as 
many identi?cation messages from as many media renderers 
203 as it can receive in its vicinity. It will then select a zone 
and register to a set of these media renderers based on a 
similar technique as described above, after receiving 
responses to an identify command it broadcast. If there is 
inadequate notify identi?cation messages the zone manager 
210 may choose to start broadcasting identify commands 
again. 

This mechanism allows the media renderers 203 to spon 
taneously perform identity broadcasts rather than having the 
zone manager 210 ask for them. Secondly it is a means to 
automatically inhibit multiple zone managers 210 from 
broadcasting identify commands. This is bene?cial for an 
environment where there are potentially many more zone 
manager 210 than there are speakers. 

4.9.5 Client Software Installation 
A service download web site may be used to download the 

services described above to devices in the system. Any client 
device, such as a cell phone or PDA, may therefore be enabled 
to work with this media system, by simply downloading the 
services and installing them as instructed. 

4.9.6 Operation without a Zone Manager 
In an alternate embodiment, it is possible to have a system 

without a distinct zone manager. In this case, a zone control 

point will include some if not all of the zone manager func 
tionality and any reference to a zone manager can be consid 
ered to apply to the zone manager functionality internal to the 
zone control point. For example, this means the ‘zone control 
point’ will discover media renderers in its vicinity rather than 
discovering zone managers. Also it is possible to have the 
media renderers in no speci?c zone, which can be considered 
as equivalent to the media renderers being in zone 0 or a 
default zone. 

5. Typical Con?gurations 

The services in FIG. 2 may be combined in a number of 
typical con?gurations to create practical media system. These 
combinations are essentially different allocation of the ‘ser 
vices’ in FIG. 2, to ‘devices’ in FIG. 1. FIGS. 3-5 show three 
typical con?gurations. 

5.1 Remote Source to Bridge Renderer (RSBR) 

Media Playback on a Remote Device 

FIG. 3 illustrates a system con?guration for media play 
back on a remote device. In this con?guration, the media is 
played (streamed) from a source device 101 that is remote 
from the user. In this con?guration, the user has a handheld 
client device 106 that contains a media client application 301 
and may include a control point 201 located at the handheld 
client device 106. The client device 106 in this con?guration 
can be a variety of computing devices such as a laptop, PDA, 
cell phone, or MP3 player. The media client 301 is able to 
display the media 302 that is available to a remote media 
server 200 and allows the user to select and play the selected 
media on the remote media server 200. 

For example, the media client 301 may be a web browser 
based media client and the media server 200 may be a web 
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based media server. The user may select the media to be 
played by browsing the media 3 02 contents through the media 
server 200 and then selecting the media to be played. 
The media 302 played by the media server 200 may be 

local to the source device 101 as shown in FIG. 3, or it may 
reside on yet another device on a network accessible by the 
media server 200. In an alternate embodiment, the media 
server 200 and the media 302 may reside on one of the media 
renderers 203 in the zone. 
As shown in FIG. 3, the media 302 from the media server 

200 is streamed to media renderers 203 through a media 
bridge 211. The media bridge 211 comprises a bridge ren 
derer 205 and a distribution server 204. The role of the bridge 
renderer 205 and distribution server 204 is to transform a 
standard media stream and protocol 202 from any media 
server 200 into a stream format 208 appropriate for the media 
renderers 203. The media server 200 uses any media transport 
that transports audio to a bridge renderer 205. The bridge 
renderer 205 will receive the media stream 202 from the 
media server 200 and provide it to a distribution server 204. 
The distribution server 204 will transform the input media 
stream 215 into a stream protocol format appropriate for the 
media renderers 203 and distribute the formatted stream 208 
to one or more media renderers 203. In addition, the distribu 
tion server 204 transforms the stream from the media server 
200 from being a single source to a single destination stream 
to a single source to multiple destination streams. 

In one implementation, all streams and connections are 
established by a regular control point 201 that is part of a zone 
control point 209. In another implementation, if only a stan 
dard control point 201 is being used, the control point 201 will 
?nd out during device query the presence of all devices in the 
network. However, the control point 201 will ?nd that the 
media renderers 203 will only accept a special stream format, 
and that only the bridge renderer 205 will accept formats that 
a typical media server 200 can generate. The control point 201 
will therefore only be able to connect media from the media 
server 200 to the bridge renderer 205. 
The bridge renderer 205 will only be available if a zone 

control point 209 has already registered a zone and enabled 
the bridge renderer 205. The enabled bridge renderer 205 will 
provide information to inform the control point 201 and in 
some cases the user that it is able to pass on the media stream 
202 to the media renderers 203. Thus, the control point 201 
and user will know that streaming to the bridge renderer 205 
is all that is necessary for streaming to the media renderers 
203. 

In an extension of the same system, it is possible to have 
multiple distribution servers 204 streaming the same media 
202 to multiple sets of media renderers 203, where each set of 
media renderers is in a different zone. In yet another con?gu 
ration, the media server may stream multiple streams 202, to 
multiple media bridges 211, where each bridge is streaming 
the media to a different set of media renderers. The media 
server 200, may be serving a song to one zone, while playing 
an announcement to another zone. 

5.2 Local Source to Audio Device (LSAD) 

Media Playback on a Local Device 

FIG. 4 illustrates a system con?guration for media play 
back on a local device. This con?guration would be used, for 
example, when a user wishes to play media on a local com 
puting device using any media player application. In this 
con?guration, the playback (streaming) of the media is per 
formed on the source device 101 that is local to the user. The 
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system comprises a media source device 101 and multiple 
destination devices 103 . A wireless access point 102 may also 
be present, though not shown here. Each of the devices in the 
system contains the services shown in FIG. 4. 
As shown in FIG. 4, the media 401 is located on the source 

device 101 and is played via a media player 207 also on the 
source device 101. The media player 207 is a typical media 
application that plays to a local device installed in the local 
system through a device driver. In such a system, a virtual 
audio device driver 206 is also installed, which will provide 
the media player 207 with a primary or alternate ‘virtual’ local 
device to which to play. The virtual audio device driver 206 
will intercept and route the media stream 202 from the media 
player 207 to the distribution server 204. The distribution 
server 204 will distribute the stream 208 to each media ren 
derer 203. 
A media player 207 may be viewed as one application that 

provides the functionality of the media server 200, media 
renderer 203, and control point 201 as described with regard 
to other embodiments herein. 

In addition, the source 101 also contains a zone control 
point 209. The zone control point 209 detects the media 
renderers 203, either directly or via a zone manager 210 if 
present, and con?gures the virtual audio device driver 206 
and media renderers 203 appropriately. 

This con?guration can be used with a variety of source 
devices 101 such as laptops, PDAs, cell phones, MP3 players, 
PCs, media center PCs, cable or satellite set-top boxes or 
game players such as a PlayStationTM (PlayStation is a trade 
mark of Sony Computer Entertainment America Inc.) or 
XBOXTM (XBOX is a trademark of Microsoft Corp.). 

In these cases, software with the ?lnctionality for the zone 
control point 209, virtual audio device 206, and distribution 
server 204 is installed on these source devices 101, and then 
this software will route any audio played by any software on 
these source devices 101 to the media renderers 203. 

5.3 Remote Source to Audio Device (RSAD) 

Media Playback on a Remote Device 

FIG. 5 shows another system con?guration for media play 
back on a local device. It is similar to the RSBR con?guration 
in FIG. 3, except that the bridge renderer 205 of FIG. 3 is 
replaced with the virtual audio device 206 within the media 
bridge 211. This con?guration is for the case where the media 
server 200 is an application that plays to a local audio device. 
In this case, the virtual audio device 206 is installed on the 
source device 101, together with the distribution server 204. 

6. Application Examples 

6.1 Example 1 

Follow Me Music from PDA 

In this example, a family has wireless IP addressable 
speakers (media renderers) installed in their two cars and in 
their living room and bedroom. The system is a ‘Local Source 
to Audio Device (LSAD)’ Con?guration as shown in FIG. 4. 

Each of two users has a wireless PDA as a source device 

101 with a media player 207, zone control point 209, virtual 
audio device 206 and distribution server 204 on it. This soft 
ware package was downloaded automatically onto the PDA 
from a web site. Each PDA’s zone control points 209 are 
con?gured with source identi?ers 1 and 2, and con?gured to 
play in zones Car1, Car2, Living Room and Bedroom. Each of 
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the two source devices 101 are con?gured with the public 
keys for the speakers in Carl, Car2, Living Room and Bed 
room. Each zone has a zone manager 210 that has registered 
and authenticated with the speakers in its physical zone. 
When Userl gets into Carl with PDAl, the zone control 

point on the PDA will discover the zone manager 210 in Carl 
and retrieve zone information. The zone control point 209 
will then request registration to the zone speakers. The zone 
manager 210 will approve the registration and then register 
and lock the speakers for use by this zone control point 209, 
and the zone control point 209 will connect the media player 
207 through to the speakers. When Userl selects a song on his 
media player 207 on PDAl to play, the music will stream to 
and play on the Carl speakers. Subsequent song selections 
will play the same way. 
When Userl gets out of the car and goes into the living 

room, the zone control point 209 on PDAl will detect that it 
is going out of range of the Carl zone manager 210 and that 
it is now in the vicinity of (closer range) the Living Room 
zone manager 210. The zone control point 209 will now pause 
streaming, deregister from the Carl zone, register with the 
Living Room zone, re-route the stream to the Living Room 
speakers and resume streaming. This process causes the 
music that was playing from PDAl to the Carl speakers to 
follow the user into the living room and now continue playing 
on the Living Room speakers. 

In an extension of this application, a different control point 
201 may initiate the stream of a media segment to wherever 
the user is located. For example a receptionist in an of?ce may 
play an announcement in the vicinity of an executive. In such 
an application, the receptionist has an application program 
that includes a zone control point 209. This application que 
ries one or more zone managers 210 for the location of the 
executive’s zone control point 209 and then routes a media 
stream to the media renderers 203 in the vicinity of that 
executive. 

Alternatively, the receptionist may cause media to be 
streamed to a speci?c zone, such as the cafeteria zone or many 
zones. For example, an all-zone stream may be created for 
emergency messages. 

In addition there may be a server application that contains 
a zone control point. The server application can use the zone 
control point to stream media messages sent to it by email on 
one or more zones. 

This example is also applicable to hotels and restaurants 
where the music follows the user, or of?ces and campuses 
where audio messages follow the user. The source media for 
the stream may be from a pre-recorded media segment or 
from a stream generated in real time via a speaker. 

6.1.1 Follow Me Music from Server 
When in the home, in an alternative con?guration, the zone 

control point 209 goes through the same process as above to 
de?ne the zone and speakers to which the audio stream should 
be sent. However, at the point of playback, the media source 
selected may be a source present at another location. 

For example, the zone control point 209 may be on a PDA 
on the body of the user in a home that has many wireless 
speakers and one media server 200 and media bridge 211 
located in the house. As the user moves around the house from 
room to room and zone to zone, the zone control point 209 on 
the PDA keeps selecting the a new zone (e.g., the closest 
zone) and set of speakers to render to and instructs the media 
server 200 to render to this new zone. In this way, the media 
source 101 is only located at one ?xed point, but the music 
rendition moves from room to room with the user and zone 

control point 209. 
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In Example 1 above, the media server 200 and media 

bridge 211 may be located in the Carl zone and detected by 
the control point 201 or zone control point 209 as the it 
queries for media servers 200 during the discovery process. 

6.2 Example 2 

Coffee Shop: Play for a Quarter 

In this example, a coffee shop may be installed with wire 
less speakers where the customers are allowed to play music 
from their music cell phones for a quarter. The coffee shop has 
a ‘Remote Source to Bridge Renderer (RSBR)’ con?guration 
as shown in FIG. 3, where the destination devices 103 are the 
wireless speakers in the shop, the source device 101 is a server 
computer located in and owned by the coffee shop and the 
customer cell phones are the client devices 106. If the cus 
tomers do not have the necessary software installed on their 
cell phone, they may download it from the coffee shop web 
site. 
When a customer walks in, the zone control point 209 on 

her cell phones discovers the zone manager for the coffee 
shop and gathers zone information including the music media 
available and the billing method and amounts. Choosing to 
browse the coffee shop media may require media server 200 
access authorization and may include a charge. The media 
client 301 may shows advertisements to the user during 
browsing, and these ads may pay for some of the cost of this 
system. Once the user selects the music to play and initiates 
play, a connection to the speakers will be attempted as 
described above. This may involve an automatic charge as 
described above that the user will be accepting either by 
initiating the play or by a further prompt. 
The coffee shop may also allow the customer to play his 

own music on his cell phone. In this case the software down 
loaded onto the cell phone is for con?guration ‘Local Source 
to Audio Device (LSAD)’, show in FIG. 4. Again the zone 
control point 209 on the cell phone discovers the zone man 
ager 210 and sets up the connection from the distribution 
server 204 to the media renderers 203. Each step may require 
authorization by the coffee shop and the user may incur a 
charge for playback. 

6.3 Example 3 

Media Booth: Location-Driven Playback 

In this example, as the user enters a playback zone, such as 
a retail booth, the user’s mobile device causes the wireless 
speakers in the retail booth to play media to the user. The 
media may be generic or user-speci?c and playback may 
include playback to a video display as well. 

In this embodiment, the mobile device has a zone control 
point 209 as described above, while the booth has the wireless 
speakers and zone manager 210. A media server 200 is also 
present on the zone manager network, but may not be physi 
cally in the booth. 
When the user enters the vicinity of the zone, the zone 

control point 209 detects the zone manager 210 and interacts 
with it. Entering a play zone is detected by monitoring signal 
strength of the communication between the zone control 
point 209 on the mobile device and the zone manager 210 in 
the booth. If the zone manager 210 detects an appropriate 
zone control point 209, and the zone control point 209 is 
con?gured for auto playback, the zone control point 209 will, 
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upon detecting the zone manager 210, register with the zone 
and then connect the media server 200 to play media through 
to the speakers. 

The zone manager 210 may provide the zone control point 
209 with an auto play list and information on the media server 
to cause automatic playback. In addition the zone manager 
210 may provide the zone control point 209 with information 
and selection prompts for the user to make based on the media 
available from the zone. So, if the booth is related to a par 
ticular product category, the user will automatically be pro 
vided with general background information and then may be 
asked to select from a number of categories for more detailed 
information. This selection will cause that selection to be 
streamed from the media server 200 to the speakers. In addi 
tion, the zone control point 209 may direct the video portion 
of the media to be streamed to a video device. 

In a related example, a system similar to this can be used for 
a system such as an exercise machine, where the machine has 
a zone manager 21 0 and media renderers 203 and these would 
render media depending on the user and the user’s mobile 
device with a zone control point 209. 

In another related example, another system can be imple 
mented for grocery store aisles that have media renderers 203 
and that play media based on shoppers that have mobile 
devices with a zone control point 209 on them. 

The present invention has been described in particular 
detail with respect to several possible embodiments. Those of 
skill in the art will appreciate that the invention may be 
practiced in other embodiments. First, the particular naming 
of the components, capitalization of terms, the attributes, data 
structures, or any other programming or structural aspect is 
not mandatory or signi?cant, and the mechanisms that imple 
ment the invention or its features may have different names, 
formats, or protocols. Further, the system may be imple 
mented via a combination of hardware and software, as 
described, or entirely in hardware elements. Also, the particu 
lar division of functionality between the various system com 
ponents described herein is merely exemplary, and not man 
datory; functions performed by a single system component 
may instead be performed by multiple components, and func 
tions performed by multiple components may instead per 
formed by a single component. 
Some portions of above description present the features of 

the present invention in terms of methods and symbolic rep 
resentations of operations on information. These descriptions 
and representations are the means used by those skilled in the 
data processing arts to most effectively convey the substance 
of their work to others skilled in the art. These operations, 
while described functionally or logically, are understood to be 
implemented by computer programs. Furthermore, it has also 
proven convenient at times, to refer to these arrangements of 
operations as modules or by functional names, without loss of 
generality. 

Unless speci?cally stated otherwise as apparent from the 
above discussion, it is appreciated that throughout the 
description, discussions utilizing terms such as “determin 
ing” or the like, refer to the action and processes of a computer 
system, or similar electronic computing device, that manipu 
lates and transforms data represented as physical (electronic) 
quantities within the computer system memories or registers 
or other such information storage, transmission or display 
devices. 

Certain aspects of the present invention include process 
steps and instructions described herein in the form of a 
method. It should be noted that the process steps and instruc 
tions of the present invention could be embodied in software, 
?rmware or hardware, and when embodied in software, could 
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be downloaded to reside on and be operated from different 
platforms used by real time network operating systems. 
The present invention also relates to an apparatus for per 

forming the operations herein. This apparatus may be spe 
cially constructed for the required purposes, or it may com 
prise a general-purpose computer selectively activated or 
recon?gured by a computer program stored on a computer 
readable medium that can be accessed by the computer. Such 
a computer program may be stored in a tangible computer 
readable storage medium, such as, but is not limited to, any 
type of disk including ?oppy disks, optical disks, CD-ROMs, 
magnetic-optical disks, read-only memories (ROMs), ran 
dom access memories (RAMs), EPROMs, EEPROMs, mag 
netic or optical cards, application speci?c integrated circuits 
(ASICs), or any type of media suitable for storing electronic 
instructions, and each coupled to a computer system bus. 
Furthermore, the computers referred to in the speci?cation 
may include a single processor or may be architectures 
employing multiple processor designs for increased comput 
ing capability. 
The methods and operations presented herein are not inher 

ently related to any particular computer or other apparatus. 
Various general-purpose systems may also be used with pro 
grams in accordance with the teachings herein, or it may 
prove convenient to construct more specialized apparatus to 
perform the required method steps. The required structure for 
a variety of these systems will be apparent to those of skill in 
the, along with equivalent variations. In addition, the present 
invention is not described with reference to any particular 
programming language. It is appreciated that a variety of 
pro gramming languages may be used to implement the teach 
ings of the present invention as described herein. 
The present invention is well suited to a wide variety of 

computer network systems over numerous topologies. Within 
this ?eld, the con?guration and management of large net 
works comprise storage devices and computers that are com 
municatively coupled to dissimilar computers and storage 
devices over a network, such as the Internet, public networks, 
private networks, or other networks enabling communication 
between computing systems. 

Finally, it should be noted that the language used in the 
speci?cation has been principally selected for readability and 
instructional purposes, and may not have been selected to 
delineate or circumscribe the inventive subject matter. 
Accordingly, the disclosure of the present invention is 
intended to be illustrative, but not limiting, of the scope of the 
invention, which is set forth in the following claims. 

What is claimed is: 
1. A system for reproducing a media, the system compris 

ing: 
a plurality of media renderers, each media renderer con 

nected to a wireless network and as signed to one or more 

zones; 
a mobile media device operably communicating with the 

media renderers via the wireless network, the mobile 
media device comprising: 
a repository for storing media; 
a zone manager con?gured to the receive responses from 

the media renderers responsive to broadcasting mes 
sages periodically to the media renderers by the zone 
manager, the responses indicating presence and states 
of the media renderers, the zone manager further con 
?gured to track communication signal strength infor 
mation indicating strength of wireless signals to and 
from the media renderers; and 
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a control point con?gured to: 
interact with the zone manager to identify media ren 

derers assigned to a zone based on the responses 

collected by the zone manager, 
select and reserve media renderers within the zone for 

rendering a media stream corresponding to the 
stored media, 

receive communication signal strength information 
from the zone manager, and 

select another zone assigned with at least one media 
renderer compared to the zone responsive to com 
munication signal strength from a media renderer 
in the zone being below a threshold. 

2. The system of claim 1, wherein the plurality of media 
renderers comprise a ?rst set of media renders closer to a ?rst 
location compared to a second location and a second set of 
media renderers close to the second location compared to the 
?rst location, wherein the media stream is rendered in the ?rst 
set of media renderers responsive to the mobile media device 
closer to the ?rst location than the second location, and the 
media stream is rendered in the second set of media renderers 
responsive to the mobile media device closer to the second 
location than the ?rst location. 

3. The system of claim 2, wherein proximity of mobile 
media device to the ?rst location or the second location is 
determined based on strength of wireless signal transmitted 
by the media renderers. 

4. The system of claim 1, wherein the zone manager is 
con?gured to broadcast the messages with a predetermined 
time interval or a variable time interval. 

5. The system of claim 1, wherein the selection of media 
renderers by the mobile media device reserves the selected 
media renderers for use by the mobile media device until the 
selected media renderers are released by the mobile media 
device. 

6. The system of claim 1, wherein the mobile media device 
is con?gured to release the reserved media renderers respon 
sive to detecting subsequent reservation for the media render 
ers by another mobile media device. 

7. The system of claim 1, wherein the reservation of the 
media renderers by the mobile media device is canceled and 
made available for sub sequent reservation and use by another 
mobile media device. 

8. The system of claim 1, further comprising a plurality of 
zone managers installed other than on the mobile media 
device, wherein the control point selects a zone based at least 
in part on signal strength of communications between the 
control point and the plurality of zone managers. 

9. The system of claim 1, further comprising a means for a 
zone manager to authenticate requests from a control point. 

10. The system of claim 1, wherein the media stream is 
streamed from a media source comprising a media player, and 
wherein a virtual audio device driver intercepts the media 
being played by the media player and streams the media to the 
plurality of media renderers. 

11. The system of claim 1, where the media renderer pro 
vides information comprising speaker volume or role that the 
control point displays to a user, wherein the role comprises 
one selected from a group consisting of front left, front right, 
front center, back left, back right, back center, and subwoofer. 

12. The system of claim 1, wherein the zone manager 
provides information regarding the zone to the control point, 
the information comprising physical location and zone own 
ership information, and wherein the control point displays the 
information to a user. 

20 

25 

30 

35 

40 

45 

50 

55 

60 

65 

22 
13. The system of claim 1, wherein at least one of the 

plurality of media renderers is assigned to more than one 
zone. 

14. The system of claim 1, wherein the control point dis 
plays zone information to a user of the control point. 

15. The system of claim 1, wherein the control point causes 
a pre-recorded or real time media to be streamed to at least 
one zone. 

16. A method of reproducing a media by a mobile media 
device, comprising: 

storing media in the mobile media device; 
assigning each of a plurality of media renders to one or 

more zones; 

broadcasting messages to the plurality of media renderers 
periodically via a wireless network; 

receiving responses from at least a subset of the plurality of 
media renderers via the wireless network responsive to 
broadcasting the messages, the responses indicating 
presence and states of the media renderers; 

tracking communication signal strength information indi 
cating strength of wireless signals to and from the plu 
rality of media renderers; 

reserving media renders in a zone for rendering a media 
stream sent by the mobile media device based on the 
received responses; 

sending a media stream corresponding to the stored media 
to the reserved media renderers; and 

selecting media renderers in another zone for rendering the 
media stream responsive to communication signal 
strength from media renderers in the zone being below a 
threshold. 

17. The method of claim 16, further comprising: 
displaying, on the mobile media device, information about 

media available for playback using the plurality of 
media renderers; and 

responsive to receiving an input selecting media for play 
back, causing at least a subset of the media renderers to 
receive and play media stream corresponding to the 
selected media. 

18. The method of claim 17, further comprising charging a 
user a price for playing back the selected media. 

19. The method of claim 16, wherein the messages are 
broadcasted with a predetermined time interval or a variable 
time interval. 

20. The method of claim 16, further comprising releasing 
the reserved media renderers for use by another mobile media 
device. 

21. The method of claim 16, further comprising releasing 
the reserved media renderers responsive to detecting subse 
quent reservation for the media renderers by another mobile 
media device. 

22. The method of claim 16, further comprising displaying 
to a user speaker volume or role of each media renderer. 

23. The method of claim 16, further comprising: 
determining whether the mobile media device is closer to a 

?rst location or a second location; 
sending the media stream to a ?rst set of media renderers 

closer to the ?rst location compared to the second loca 
tion responsive to the mobile media device closer to the 
?rst location; and 

sending the media stream to a second set of media render 
ers closer to the second location compared to the ?rst 
location responsive to the mobile media device closer to 
the second location. 



US 8,239,559 B2 
23 

24. A mobile media device, comprising: 
a communication module con?gured to operably commu 

nicate with a plurality of media renderers via a wireless 
network, each media renderer assigned to one or more 

zones; 
a repository for storing media; 
a zone manager con?gured to receive responses from the 
media renderers responsive to broadcasting messages 
periodically to the media renderers by the zone manager, 
the responses indicating presence and states of the media 
renderers, the zone manager further con?gured to track 
communication signal strength information indicating 
strength of wireless signals to and from the media ren 
derers; and 

a control point con?gured to 
interact with the zone manager to identify media render 

ers assigned to a zone based on the responses col 
lected by the zone manager, 

select and reserve media renderers within the zone for 
rendering a media stream corresponding to the stored 
media, 

receive communication signal strength information 
from the zone manager, and 

select another zone responsive to a communication sig 
nal strength from a media renderer in the zone being 
below a threshold. 

25. The mobile media device of claim 24, wherein the 
plurality of media renderers comprise a ?rst set of media 
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renders closer to a ?rst location compared to a second location 
and a second set of media renderers close to the second 
location compared to the ?rst location, wherein the media 
stream is rendered in the ?rst set of media renderers respon 
sive to the mobile media device closer to the ?rst location than 
the second location, and the media stream is rendered in the 
second set of media renderers responsive to the mobile media 
device closer to the second location than the ?rst location. 

26. The mobile media device of claim 25, wherein prox 
imity of mobile media device to the ?rst location or the 
second location is determined based on strength of wireless 
signal transmitted by the media renderers. 

27. The mobile media device of claim 24, wherein the zone 
manager is con?gured to broadcast the messages with a pre 
determined time interval or a variable time interval. 

28. The mobile media device of claim 24, where the media 
renderer provides information comprising speaker volume or 
role that the control point displays to a user, wherein the role 
comprises one selected from a group consisting of front left, 
front right, front center, back left, back right, back center, and 
subwoofer. 

29. The mobile media device of claim 24, wherein the zone 
manager provides information regarding the zone to the con 
trol point, the information comprising physical location and 
zone ownership information, and wherein the control point 
displays the information to a user. 

* * * * * 




